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TRANSIENT OBSTRUCTIVE HYDROCEPHALUS 
IN PATIENTS WITH INTRACEREBRAL HEMORRHAGE: 
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SUMMARY – Obstructive hydrocephalus is a relatively common complication of intraventricular 
hemorrhage resulting in high morbidity and mortality. We report two cases of transient obstructive 
hydrocephalus caused by obstruction of mesencephalic duct in patients that presented with altered 
consciousness which resolved spontaneously in a few hours. In very rare cases, obstructive hydro-
cephalus due to intraventricular hemorrhage may be transient and does not need neurosurgical or 
 invasive procedures for lowering raised intracranial pressure, which otherwise are currently preferred 
treatment options. 
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Introduction
Obstructive hydrocephalus is a relatively common 
complication of intraventricular hemorrhage (IVH) re-
sulting in high morbidity and mortality1. Th e classical 
hypothesis of cerebrospinal fl uid (CSF) low dynamics is 
seemingly based on misinterpretation and cannot pro-
vide answers to many clinical questions2. Transient ob-
structive hydrocephalus has been described very rarely 
and was caused by mesencephalic duct obstruction that 
resolved spontaneously after IVH3,4.
In this paper, we report two cases of transient ob-
structive hydrocephalus caused by mesencephalic duct 
obstruction, which resolved spontaneously without 
neurosurgical intervention.
Case 1
Th e fi rst patient was a 65-year-old man who com-
plained of mild occipital headache with nausea 4 days 
prior to admission to the hospital. On the day of ad-
mission, he became soporuos, without motor defi cit or 
cranial nerve palsy. At presentation, his arterial blood 
pressure was 130/80 mm Hg. His physical examina-
tion and previous medical history was unremarkable, 
with confi rmation of light alcohol consumption (a few 
drinks per week). He had elevated levels of gamma-
glutamyltransferase (GGT; 96 IU/L), total cholesterol 
(5.98 mmol/L) and low-density lipoprotein (LDL) 
cholesterol (4.29 mmol/L). Computed tomography 
(CT) scan revealed intracerebral hemorrhage (ICH) 
originating from the right occipital lobe with IVH in 
the right lateral and third brain ventricles (Fig. 1a), 
along with obstruction of the mesencephalic duct and 
development of obstructive hydrocephalus (Fig. 1b). 
Th e patient was immediately treated with antiedema-
tous therapy (20% mannitol 4x125 mL for 3 days) and 
a few hours after admission to the Intensive Care Unit 
(ICU), the patient became fully awake, being only 
slightly disoriented in space and time. During hospi-
talization, repeated brain CT and brain magnetic reso-
nance imaging (MRI) scans did not show signs of hy-
drocephalus (Fig. 1c), with gradual resorption of IVH 
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and ICH (Fig. 1d). MRI angiography did not show 
any arteriovenous malformations (AVM) or aneu-
rysms. Th e patient was discharged on day 18 after ad-
mission, with only subtle cognitive decline (Montreal 
cognitive assessment (MoCA) test 24 points).
Case 2 
Th e second patient was a 66-year-old woman who 
was admitted to the hospital, disoriented, agitated, 
complaining of headache and vomiting. All of the 
symptoms developed on the day of admission. Neuro-
logical examination showed no motor defi cit or cranial 
nerve palsy and her physical examination was unre-
markable. At presentation, her arterial blood pressure 
was 140/70 mm Hg. Her previous medical history in-
cluded arterial hypertension, hyperlipidemia, bronchi-
al asthma, cholecystectomy and bilateral gonarthrosis 
with implanted total endoprosthesis of the left knee. 
Initial CT scan showed IVH in the mesencephalic 
duct (Fig. 2a and 2b) and in the occipital horn of the 
right lateral ventricle. Th e patient was treated with an-
tiedematous therapy (20% mannitol 4x125 mL for 3 
days) and a few hours after admission to the ICU, she 
became almost fully oriented. She was without neuro-
logical defi cit a couple of days later. Follow up brain 
MRI (Fig. 2c) and CT scans showed gradual resorp-
tion of previously described IVH (Fig. 2d). MRI angi-
ography showed no AVM or brain aneurysms.
Th e patient was discharged on day 10 after admis-
sion, without neurological defi cit.
Discussion
Both of our patients presented with altered con-
sciousness due to IVH which caused acute obstructive 
hydrocephalus by obstructing the mesencephalic duct. 
According to the classical hypothesis of cerebrospinal 
fl uid (CSF) fl ow dynamics, CSF is produced within 
the ventricular system and it circulates toward the sub-
arachnoid space where it is absorbed and a blockage 
between ventricular and subarachnoid spaces would 
Fig. 2. Initial brain CT on day 1 shows 
intraventricular hemorrhage in the mesencephalic duct 
(arrow) (a); initial brain CT on day 1 shows 
intraventricular hemorrhage in the mesencephalic duct 
(arrow) (b); brain MRI on day 3 shows resolved 
intraventricular hemorrhage without signs of acute 
hydrocephalus (c); follow up brain CT on day 9 shows 
resolved intraventricular hemorrhage without signs 
of acute hydrocephalus (d).
Fig. 1. Initial brain CT on day 1 shows intraventricular 
hemorrhage in the right lateral and third brain ventricle 
(arrows) with obstructive hydrocephalus (a); initial brain 
CT on day 1 shows intraventricular hemorrhage in the 
mesencephalic duct (arrow) with obstructive 
hydrocephalus (b); follow up brain CT on day 3 shows 
resolved intraventricular hemorrhage without signs of 
acute hydrocephalus (c); follow up brain CT on day 17 
shows resolved intraventricular hemorrhage and 
resorption of intraventricular hemorrhage (d).
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cause an increase of intraventricular pressure and dila-
tation of brain ventricles5. However, recent fi ndings by 
Klarica et al. suggest that a blockage between ventricu-
lar and subarachnoid spaces alone does not result in a 
signifi cant increase of intraventricular pressure6. A si-
multaneous blockage of CSF fl ow and infl ux of a new 
volume of CSF (as in IVH) can lead to an increase of 
CSF pressure and development of the transmantle 
pressure gradient causing an acute hydrocephalus, 
which was the case in our two patients6.
Th e new hypothesis of CSF fl ow dynamics proposed 
by Oreskovic and Klarica suggests that interstitial fl uid 
(ISF) and CSF bulk (water) form a functional unity and 
are regulated by changes in osmotic and hydrostatic 
pressure in CNS microvessels7. According to this hy-
pothesis, formation and absorption of CSF mainly take 
place at the cerebral capillaries and the total CSF vol-
ume within the CSF system depends on the ISF-CSF 
functional unit that is aff ected by physiological and 
pathological processes which cause diff erences in fl uid 
osmolarity between CNS compartments7.
In cases of acute obstructive hydrocephalus follow-
ing IVH, therapeutic options are external ventricular 
drainage, concomitant use of intraventricular fi brino-
lytics such as recombinant tissue plasminogen activa-
tor or urokinase, as well as endoscopic retrieval of in-
traventricular blood8. Osmotic agents such as mannitol 
can be eff ective in the short-term management of 
raised intracranial pressure9. We considered neurosur-
gical treatment with ventricular drainage but because 
of rapid resolution of the symptoms such treatment 
was unnecessary. 
Previous literature on acute obstructive hydrocepha-
lus has suggested that CSF with its fi brinolytic activity 
increases intraventricular pressure and causes a hyper-
dynamic CSF fl ow, as well as proximal aqueduct dilata-
tion, which can break down the clot and resolve hydro-
cephalus3. We believe that in our two cases, the pressure 
gradient was the main reason of clot resolution, thus 
relieving hydrocephalus, with consequential osmotic 
changes in the ISF-CSF functional unit, allowing blood 
re-absorption from the ventricular system.
In conclusion, in very rare cases, obstructive hydro-
cephalus due to IVH may be transient and does not 
need neurosurgical or invasive procedures for lowering 
elevated intracranial pressure, which otherwise still 
are the preferred options in the treatment of these 
 patients8.
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Sažetak
PROLAZNI OPSTRUKTIVNI HIDROCEFALUS U BOLESNIKA 
S INTRACEREBRALNIM KRVARENJEM: PRIKAZ DVAJU SLUČAJEVA
I. Jergović, H. Budinčević, M. Planjar-Prvan i I. Bielen
Opstruktivni hidrocefalus je relativno česta komplikacija intraventrikulskog krvarenja, što doprinosi visokom pobolu i 
smrtnosti. Cilj ovoga rada je prikazati dvoje bolesnika s prolaznim opsktruktivnim hidrocefalusom koji je uzrokovan opstruk-
cijom u području mezencefaličkog duktusa. Oboje bolesnika su se prezentirali prolaznim poremećajem stanja svijesti u tra-
janju od nekoliko sati. U rijetkim slučajevima opstruktivni hidrocefalus uzrokovan intraventrikulskim krvarenjem može biti 
prolazne naravi i tada nema potrebe za neurokirurškim ili drugim invazivnim postupcima radi sniženja povišenog intrakra-
nijskog tlaka. 
Ključne riječi: Hidrocefalus – komplikacije; Akutna bolest; Moždane komore – patologija; Cerebralno krvarenje – komplikacije; 
Prikazi slučaja
